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1.0 Introduction 
 
1.1 Executive Summary 
 
The U.S. Department of Energy (DOE) removed a permeable reactive barrier (PRB) system that 
was installed in an uncontaminated area adjacent to the Durango, Colorado, disposal cell. The 
PRB system was no longer in use, and was located upgradient of a well (0618) where increases 
of uranium concentrations had been previously observed. Because the below ground location of 
the PRB precluded an accurate assessment of the condition of the structure, DOE decided to 
remove the PRB in an effort to eliminate it as a potential source of groundwater contamination, 
and to ensure that it could not become a source in the future. The verification sampling results 
demonstrated that the soil beneath the PRB was free from residual contamination, and visual 
inspection of the liner indicated and the PRB system had not likely been a significant source for 
groundwater contamination.  
 
1.2 Purpose 
 
The purpose of this document is to (1) describe the standards and procedures used for excavation 
control and the verification of the PRB system removal, and (2) present the verification data.  
 
1.3 Background 
 
The PRB system was installed below grade in an area adjacent to the holding pond. The system 
consisted of four PRBs containing various reactive media. The PRBs were constructed inside a 
prefabricated leak-proof retention basin. The retention basin measured 36 feet by 60 feet by 
6 feet and was lined with a 2-foot-thick compacted clay layer on the bottom and a 1-foot-thick 
clay layer on the side slopes. The clay layers were covered with two 40-millmeter-thick high-
density polyethylene (HDPE) liners, and a drainage net and water collection system were placed 
between the liners to verify their integrity.  
 
An estimated 300,000 gallons of water from the disposal cell toe drain was treated in the PRB 
system. The Long-Term Surveillance Plan for the Bodo Canyon Disposal Site, Durango, 
Colorado (LTSP) (DOE 1996) identifies three indicator parameters for groundwater; uranium, 
molybdenum, and selenium. The influent concentrations to the PRBs from 1998 to 2000 ranged 
from 5.5 to 8.0 milligrams per liter (mg/L) for uranium, from 1.1 to 1.2 mg/L for molybdenum, 
and from 0.20 to 0.37 mg/L for selenium. Another constituent of possible concern is radium-226, 
however; it was present in low quantities in the influent water ranging from non-detectable to 
5.29 picocuries per liter (pCi/L) (Naftz et al. 2002).  
 
1.4 Regulatory Considerations 
 
Federal regulations in Title 10 Code of Federal Regulations Part 40.27 (10 CFR 40.27) provide 
for the licensing, custody, and long-term care of uranium mill tailings disposal sites remediated 
under Title I of the Uranium Mill Tailings Radiation Control Act. The U.S. Nuclear Regulatory 
Commission regulates a general license for the long-term custody and care of these sites. Long-
term care includes institutional controls, inspection, monitoring, maintenance, and other 
measures to ensure that the sites continue to protect public health, safety, and the environment 
after remediation is completed. 
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Figure 1. Soil Sample Locations 
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Figure 2. Uranium Levels in Soil Samples 
 
 
3.3.2 Additional Constituents 
 
The soil verification for the removal of the PRB system was based on the uranium levels and the 
EPA soil-to-groundwater screening level. At the request of CDPHE, vanadium, selenium, and 
molybdenum were analyzed for in seven of the samples. Figures 3 through 5 present the results; 
no screening levels were established for these constituents. In all cases, the average results were 
below the average of the background samples. 

 
 

 
Figure 3. Vanadium Levels in Soil Samples 
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Figure 4. Selenium Levels in Soil Samples 
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Figure 5. Molybdenum Levels in Soil Samples 

 
 
Although it was determined that the verification would not be based on radium and that the 
radium standard was not relevant to this type of project, all of the samples were analyzed 
for radium as additional proof that the system had not left contamination in the soil. Figure 6 
shows the results. All of the results were roughly equivalent to the background results. 
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Figure 6. Radium Levels in Soil Samples 
 
 

4.0 Summary 
 
The PRB system at the Durango Disposal Site was removed and the soil beneath was verified to 
be free from residual contamination. These results, along with visual inspection of the liner and 
the soil beneath it, indicate that the PRB system may not have been a significant source term for 
the increased uranium levels observed in well 0618.  
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